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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition having high reliability and giving a liquid crystal display 
element having an excellent displaying property by blending a crown ether as an essential component into a sealing 
material composition composed of a thermosetting resin, a hardener and an inorganic filler as main components. 
SOLUTION: This sealing composition is composed of a one-pack type or two-pack type adhesive composition 
containing (A) a thermosetting resin (preferably an epoxy resin), (B) a hardener (e.g. a hardener of an amine-based 
or an imidazole-based, etc.) and (C) an inorganic filler (preferably alumina or silica) as main components and further 
(D) a macrocyclic polyether (crown ether) as an essential component As the component D, a synthetic substance 
such as 15~crown-5, 18-crown-6 or dibenzo-18-crown-6 is exemplified. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sealant constituent for liquid crystal display components characterized by using a large annular 
polyether (crown ether) as an indispensable component in 1 liquid type and 2 liquid type adhesives constituent which 
use thermosetting resin, a curing agent, and an inorganic filler as a principal component. 

[Claim 2] The sealant constituent for liquid crystal display components according to claim 1 whose thermosetting 
resin is an epoxy resin. 

[Claim 3] Claim 1 and the liquid crystal display component using the sealant constituent for liquid crystal display 
components given in two. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component which used the sealant 

constituent for liquid crystal display components, and it. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display component has spread widely from the 
descriptions, such as a light weight, a thin shape, and a low power. The liquid crystal display component is having 
structure which put liquid crystal with the substrate of glass or plastics, it is closing the perimeter with adhesives so 
that liquid crystal may not begin to leak outside, and generally it is calling this the sealant for liquid crystal display 
components (omitting liquid crystal sealant). 

[0003] Although current and this liquid crystal sealant are large and the photo-setting resin of an epoxy resin and 
cation hardening, or a radical hardening mold is used, the liquid crystal sealant which excelled the present condition 
in electric dependability for the display property improvement of a liquid crystal display component is called for. 
When a sealant with these insufficient properties is used, the poor display (seizure phenomena, such as an 
alphabetic character, poor orientation of liquid crystal, BOYAKE of the character boundary section, etc.) of a liquid 
crystal panel may occur in the section near the sealant, and, specifically, the dependability as a liquid crystal display 
component is low. 

[Problem(s) to be Solved by the Invention] This invention offers the liquid crystal display component using the 
sealant for liquid crystal display components and it which raise the display property of a liquid crystal display 
component compared with the conventional sealant. 
[0004] 

[Means for Solving the Problem] This invention is a sealant constituent for liquid crystal display components 
characterized by using a large annular polyether (it being described as crown ether below) as an indispensable 
component in the 1 liquid type and 2 liquid type adhesives constituent which use thermosetting resin, a curing agent, 
and an inorganic filler as a principal component 

[0005] The crown ether used as an indispensable component by this invention forms various inorganic and organic 
cations and complexes (it is described as cryptate below), and it is known that there is an operation which 
neutralizes a charge. By adding this as an indispensable component into a liquid crystal sealant constituent, it found 
out that the display property of a liquid crystal display component improved remarkably, and resulted in this 
invention. 
[0006] 

[Embodiment of the Invention] A liquid crystal sealant carries out adhesion immobilization of the substrate made 
from the glass of two sheets, and a plastic, and is bearing the role with which liquid crystal prevents revealing 
outside. In order to lose the poor display of a sealant reason, efforts to raise the purity of the resin chiefly used for 
a sealant, a curing agent, an accelerator, a filler, a solvent, etc. have been made. Specifically, it is reduction of an 
ionicity impurity. However, even if it reduces an ionicity impurity in this way, since a poor display still occurs in the 
section near the sealant when LCD is made to drive under high-humidity /temperature, it is not essential solution. 
That is, it is indispensable to make it it not only to to reduce the ionicity impurity of a raw material, but the ion 
generated in the case of hardening of a sealant not flow out in a liquid crystal cell by external environmental 
variations, such as high-humidity /temperature, this invention person tried to blend crown ether during a sealant 
presentation, and examined wholeheartedly the display property of the liquid crystal display component using the 
sealant. Consequently, since crown ether's catching the excurrent ion in a sealant hardened material, and 
neutralizing a charge and cryptate were larger than the distance between the points constructing a bridge of a 
sealant hardened material, also when there was change of an external environment, it discovered stopping into a 
sealant hardened material. Consequently, it found out that it became possible to raise remarkably the display 
property of the liquid crystal display component using such a sealant. 

[0007] As a result of this invention persons' inquiring wholeheartedly from such a point, it found out that it was 
possible to have dependability high enough as a sealant for liquid crystal display components, and to obtain a liquid 
crystal display component with a good display property by blending crown ether as an indispensable component 
during a sealant presentation. 

[0008] Although especially the thing used as crown ether is hot limited For example, aliphatic series crown ether, 
aromatic series mold crown ether, alicycle group crown ether, Hetero group type crown ether, annular polyether 
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ester, aziridine annular oligomer, Annular polyamine, annular polysulfide, and aliphatic series aza-crown ether, 
Aromatic series aza-crown ether, alicycle group aza-crown ether, heterocycle group aza-crown ether, Aliphatic 
series thia crown ether, aromatic series thia crown ether, alicycle group thia crown ether, Heterocycle group thia 
crown ether, the aliphatic series annular aza-thia ether, aliphatic series annular aza-thia crown ether, Aromatic 
series aza-thia crown ether, heterocycle group aza-thia crown ether, Separation bicyclic type crown ether, the 
bicyclic type crown ether which uses C as the bridge head, The spherical .cryptand which uses as the bridge head 
the bicyclic type crown ether and four N which use N as the bridge head. There are bicyclic type aza-crown ether 
which uses N as the bridge head, bicyclic type aza-crown ether which uses N as the bridge head, the bicyclic type 
poly thia ether which uses N as the bridge head, bicyclic type thia crown ether which uses N as the bridge head, 
moreover, it limits especially about the addition of the crown ether when blending with a sealant — not having — 
the compound of the above-mentioned publication — one sort — or two or more sorts are used, using together. 
[0009] Although especially the thing used as an epoxy resin is not limited, for example Moreover, the bisphenol A 
mold epoxy resin, An alkylation bisphenol A mold epoxy resin, a bisphenol female mold epoxy resin, An alkylation 
bisphenol female mold epoxy resin, a bisphenol smooth S form epoxy resin, A glycidyl amine mold epoxy resin, a 
phenol novolak mold epoxy resin, There are a cresol novolak mold epoxy resin, a biphenyl mold epoxy resin, a 
naphthalene mold epoxy resin, a dicyclopentadiene mold epoxy resin, a glycidyl ester mold epoxy resin, cycloaliphatic 
epoxy resin, an urethane modified epoxy resin, etc. 

[0010] Moreover, the amine system curing agent generally used as a curing agent for epoxy resins, an imidazole 
system curing agent, a dicyandiamide, the Hydrazide system curing agent, an acid-anhydride system curing agent, a 
phenol system curing agent, etc. are usable, it is not limited especially as a curing agent, but in order to raise shelf 
life further, these microencapsulation curing agents, an adduct mold-curing agent, etc. are usable, and a hardening 
accelerator can also be further used together to these. Generally as a hardening accelerator, the Lynn system 
compound, an imidazole system compound, a urea system compound, a dibasic-acid compound, a DBU salt, etc. are 
used. 

[001 1] Moreover, as an inorganic filler, for example, the carbonate of various metals, a sulfate, an alumina, a silica, 
titanium oxide, potassium titanate, etc. are raised, and it is desirable a kind or to use an alumina and a silica for two 
or more sorts from various points in these, using together. Furthermore, as an addition of an inorganic, filler, it is 
desirable to consider as 3 - 50 % of the weight in all constituents from the point of workability, such as printing 
nature. 

[0012] Moreover, a solvent may be added if needed for the viscosity control of a sealant constituent, and the 
purpose of homogeneity mixing of each component, although there is especially no limitation also about the solvent 
used — polyhydric-alcohol systems, such as ester solvents, such as aromatic hydrocarbons solvents, such as 
hydrocarbon system solvents, such as for example, n-hexane, n-Deccan, and a cyclohexane, benzene, toluene, and a 
xylene, butyl acetate, and benzyl acetate, methyl cellosolve, butyl cellosolve, methyl carbitol, ethyl carbitol, butyl 
carbitol, methyl-cellosolve acetate, ethylene glycol, a diethylene glycol, and a jig lime, the derivative of those, etc. — 
a kind — or two or more sorts be used, be used together. As for the addition of a solvent, it is desirable to consider 
as 2 - 50 % of the weight in all components from points, such as printing nature. 

[0013] Moreover, in this invention, a coupling agent, a defoaming agent, a leveling agent, etc. may be added other 
than the aforementioned epoxy resin which is an indispensable component, a curing agent an inorganic filler, and 
crown ether. In case the sealant constituent for liquid crystal display components of this invention is acjjusted, in 
order to make homogeneity mix each component, it is desirable to use 3 rolls etc. and to fully knead. 
[0014] Generally as an approach of manufacturing a liquid crystal display component using the sealant constituent 
for liquid crystal display components of this invention, there are the following approaches. First, after forming a seal 
pattern in either the glass in which the liquid crystal orientation layer was formed, or a plastic plate, according to 
processes, such as screen-stencil, and carrying out predrying to it with a dryer etc., another substrate is 
pressurized lamination and if needed and heat hardening is further carried out with a drying furnace etc. About 15 - 
180 minutes of predrying are usually suitable for heat hardening at 50-120 degrees C at 100-200 degrees C for 5 to 
60 minutes. Moreover, in order to hold the gap of two substrates, a sealant may be made to contain the globular 
shape of a predetermined diameter, and a rod-like spacer. Liquid crystal is injected into the substrate stuck and set, 
UV hardening resin etc. stops an inlet, and it considers as a liquid crystal display component. 
[0015] 

[Example] Although the example of this invention is explained below, this invention is not limited at ail by these 
examples. 

[0016] (Example 1) as an epoxy resin — the bisphenol A mold epoxy resin (oil-ized shell epoxy company make — ) 
the Epicoat 828 80 weight section and the bisphenol A mold epoxy resin (oil-ized shell epoxy company make — ) As 
the Epicoat 1001 20 weight section and a curing agent, the adipic-acid dihydrazide (Otsuka chemistry company 
make) 10 weight section, As an inorganic filler, the non-fixed form silica (product [ made from Japanese Aerosil ], 
Aerosil R-972) 5 weight section, The ethyl carbitol 13 weight section was carried out as the spherical silica 
(ADOMA tex company make, SO-C4) 20 weight section and a solvent, stirring mixing of the 15-crown-5 (synthetic 
compounds) 0.1 weight section was carried out as crown ether, it fully kneaded with 3 more roll, and the adhesives 
constituent was obtained. 

[0017] Next, the spherical silica spacer with a diameter of 5 micrometers was mixed 1% to this adhesives 
constituent, and the liquid crystal cell was produced in the following ways. 

(Screen-stencil) The pattern of a square with a line breadth of 0.3mm was screen-stenciled on the glass substrate 
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with ITO in which the orientation film was made to form using the version of 300 meshes (one-side square of 3cm). 
(Predrying) Predrying was carried out among hot air drying equipment for 90 degrees C / 30 minutes. 
(Sticking and uniting /heat hardening) It stuck and the glass substrate with ITO in which the orientation film was 
made to form was set so that the direction of orientation might become 90 degrees to the orientation processing 
direction of the substrate which printed the sealant, and where the pressure of 1kg/cm2 is put, heat hardening was 
carried out for 170 degrees C in hot air drying equipment / 120 minutes. 

(Liquid crystal impregnation / obturation) Fluorine liquid crystal (the Merck Co. make, ZLI-4792) was poured in, and 
the inlet was obturated with acrylic UV hardening resin. 
[0018] Evaluation performed the item shown below. 

(Conditions 1) After processing a liquid crystal display component for the above-mentioned liquid crystal display 
component on neglect above-mentioned 2 conditions for 100 hours in the dryer which set the above-mentioned 
liquid crystal display component as 40 degrees C (conditions 2) of neglect for 100 hours at the high- 
humidity /temperature tub set up to 60 degrees C / 90%, the square wave of **3V was impressed to the liquid 
crystal cell, and the nonuniformity of a display of the section near the sealant was evaluated. The result of 
evaluation is as being shown in Table 1 . 

[001 9] (Example 2) as an epoxy resin — the bisphenol A mold epoxy resin (oiHzed shell epoxy company make — ) 
the Epicoat 828 40 weight section and the bisphenol A mold epoxy resin (oiHzed shell epoxy company make — ) the 
Epicoat 1001 30 weight section and o-cresol novolak mold epoxy resin (the Sumitomo Chemical Co., Ltd. make — ) 
the ESCN-195LB10 weight section and a glycidyl amine mold epoxy resin (oiHzed shell epoxy company make — ) 
As the Epicoat 604 20 weight section and a curing agent, the PN-23 (Ajinomoto Co., Inc. make) 25 weight section, 
As an inorganic filler, the non-fixed form silica (product [ made from Japanese Aerosil ], Aerosil R-972) 5 weight 
section, Stirring mixing of the 18~crown-6 (synthetic compounds) 0.4 weight section and the dibenzo-1 8-crown-6 
(synthetic compounds) 0.5 weight section was carried out as the alumina (Showa Dehko K.K. make, UA-5055) 20 
weight section and crown ether, it fully kneaded with 3 more roll, and the adhesives constituent was obtained. The 
spherical silica spacer with a diameter of 5 micrometers was mixed 1% to this adhesives constituent, and the liquid 
crystal cell was produced in the way of an example 1. The result of evaluation is as being shown in Table 1. 
[0020] (Example 3) as an epoxy resin — a dicyclopentadiene mold epoxy resin (the Dainippon Ink & Chemicals, Inc. 
make — ) the HP-7200 50 weight section and the bisphenol A mold epoxy resin (oil-ized shell epoxy company make 
— ) as the Epicoat 828 50 weight section and a curing agent — phenol novolak resin (the Dainippon Ink make — ) As 
the TD-2131 100 weight section and a hardening accelerator, the PN-23(Ajinomoto Co., Inc. make) 3 weight section, 
As an inorganic filler, the non-fixed form silica (product [ made from Japanese Aerosil ], Aerosil R-972) 5 weight 
section, As the spherical silica (ADOMA tex company make, SO-C4) 20 weight section and a solvent, the ethyl 
carbitol 13 weight section, Stirring mixing of the diamino-dibenzo-18-crown-6 (synthetic compounds) 0.6 weight 
section was carried out as crown ether, it fully kneaded with 3 more roll, and the adhesives constituent was 
obtained. The spherical silica spacer with a diameter of 5 micrometers was mixed 1% to this adhesives constituent, 
and the liquid crystal cell was produced in the way of an example 1. The result of evaluation is as being shown in 
Table 1. 

[0021] (Example 4) as an epoxy resin — a naphthalene mold epoxy resin (the Dainippon Ink & Chemicals, Inc. make 
— ) the HP-4032 40 weight section and the bisphenol A mold epoxy resin (oil-ized shell epoxy company make — ) 
the Epicoat 834 50 weight section and o-cresol novolak mold epoxy resin (the Sumitomo Chemical Co., Ltd. make — 
) As the ESCN-195LB10 weight section and a curing agent, the adipic-acid dihydrazide (Otsuka chemistry company 
make) 8 weight section, As an inorganic filler, the non-fixed form silica (product [ made from Japanese Aerosil ], 
NAX50) 5 weight section, The methyl carbitol 20 weight section was carried out as the spherical silica (ADOMA tex 
company make, SO-C4) 15 weight section and a solvent, stirring mixing of the diaza-r12-crown-4(synthetic 
compounds) 1 weight section was carried out as crown ether, it kneaded enough with 3 more roll, and the adhesives 
constituent was obtained. The spherical silica spacer with a diameter of 5 micrometers was mixed 1% to this 
adhesives constituent, and the liquid crystal cell was produced in the way of an example 1. The result of evaluation 
is as being shown in Table 1. 

[0022] (Example 1 of a comparison) as an epoxy resin — the bisphenol A mold epoxy resin (oil-ized shell epoxy 
company make — ) the Epicoat 828 80 weight section and the bisphenol A mold epoxy resin (oiHzed shell epoxy 
company make — ) As the Epicoat 1001 20 weight section and a curing agent, the adipic-acid dihydrazide (Otsuka 
chemistry company make) 10 weight section, As an inorganic filler, the non-fixed form silica (product [ made from 
Japanese Aerosil ], Aerosil R-972) 5 weight section, Stirring mixing of the ethyl carbitol 1 3 weight section was 
carried out as the spherical silica (ADOMA tex company make, SO-C4) 20 weight section and a solvent, it fully 
kneaded with 3 more roll, and the adhesives constituent was obtained. The spherical silica spacer with a diameter of 
5 micrometers was mixed 1% to this adhesives constituent, and the liquid crystal cell was produced in the way of an 
example 1. The result of evaluation is as being shown in Table 1. 

[0023] (Example 2 of a comparison) as an epoxy resin — the bisphenol A mold epoxy resin (oil-ized shell epoxy 
company make — ) the Epicoat 828 40 weight section and the bisphenol A mold epoxy resin (oiHzed shell epoxy 
company make — ) the Epicoat 1001 30 weight section and o-cresol novolak mold epoxy resin (the Sumitomo 
Chemical Co., Ltd. make — ) the ESCN-195LB10 weight section and a glycidyl amine mold epoxy resin (oil-ized shell 
epoxy company make — ) As the Epicoat 604 20 weight section and a curing agent, the dicyandiamide 1 5 weight 
section, The non-fixed form silica (product [ made from Japanese Aerosil ], Aerosil R-972) 5 weight section and the 
alumina (Showa Denko K.K. make, UA-5055) 20 weight section were carried out as an inorganic filler, stirring mixing 
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of the methyl carbitol 20 weight section was carried out as a solvent, it fully kneaded with 3 more roll, and the 
adhesives constituent was obtained. The spherical silica spacer with a diameter of 5 micrometers was mixed 1% to 
this adhesives constituent, and the liquid crystal cell was produced in the way of an example 1. The result of 
evaluation is as being shown in Table 1. 
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[0025] 

[Effect of the Invention] The sealant for liquid crystal display components of this invention can attain the electric 
neutralization by prehension of organic [ by crown ether ], and inorganic ion, and the liquid crystal display 
component excellent in the display property can be offered by becoming the constituted cryptate being larger than 
the distance between the points constructing a bridge of a sealant hardened material, and possible to prevent that 
these components are eluted in liquid crystal. 
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